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INTRODUCTION 

Tli«rn lias biren h re<:H»t Increase In the nralier of Joggers and 
people competing In rdcts and "fun runs" In urban areas, 
tqwctil JcaJly Toronto. This may pose a health risk to the Joggers, 
jug to pollutant exposure. Although the pollutant levels In 
Toronto are relatively low, the "jogger* or "runner" Is breathing 
at a high ventilation rate and thus Is exposed to a much greater 
dose of pollutant than when at rest. Also, the Jogger Bay 
experience "pockets" or high areas of pollution, such as alongside 
congested traffic arteries. finally, exposure to most coapounds la 
exacerbated by the fact that a high demand for oxygen may result In 
mouth breathing, by-passing the normal filtration mechanism of the 
nose. The consequences of this pollutant exposure say result In an 
impairment of cardiorespiratory function and a decrease In 
performance. Problems although exist in the measurement of 
personal pollutant exposure, specifically In Joggers, who may 
traverse a large area. Any unl-alte and/or remote (e.g. central 
station} method of measuring the pollutant exposure may not be 
representative of the personal exposure level (1)- A multi-site 
method of measuring pollutant levels would better approximate the 
personal exposure level. The best method would be a personal 
monitor, carried by the subject, or In close proximity to the 
subject. An important feature of the current research is the 
measurement of the runner's personal exposure, using bicycles, 
carrying monitors sampling pollution concentrations along the 
running route, over the course of training runs. 
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METHODS 

Subjects are selected from tin* L(»liybo*il Rf»uiti*uriii»fru Club which 

carries out weekly training runs cover Imj distanced of 1<J J.»* -mini 17 
km over an area in downtown Tonmto and along t. tit- l.aktiuhorfcr 
corridor during rush hour . Pulaonary t unction ( forced vital 
capacity (FVC), forced expiratory volume in one sotomt (FEVj), ptt&Jf 
expiratory flow rate, ititspi ratory capacity mint forced expiratory 
flow at &Q* and 7b% of forced vital capacity) . and an oxygen 
re breath J rig es t J mate of carboxyhaemoy lobln concent rat ion { COHL»\ ) 
are measured before and after t ra J u i ruj runs; Individual 
performance . subject evaluation?, respiratory symptomatology and 
other heal th/11 Ines* inf ormat ion are also obtained. 

Pol lut ion measurements are obtained from existing Ministry of 
the Environment {HOE) air poi lut ion monl taring network data at a 
central Toronto site ( Breads lbane , central HOE) . This data is 
supplemented by portable mul t ipol lutant samplers: sulphur dioxide 
(SCUjt nitrogen dioxide (NOyJ and respirable suspended particulate 
matter [ RSPM) . The portable samplers , designed and developed a t 
the Cage Research Institute, use a glass and teflon lmplnger system 
with appropriate absorbing solutions for H0 2 and so 2 , described 
previously (2). Respirable particulates (lest- than 10 microns) are 
collected using a standard cyclone and filter auuemhty . Cage 
samplers are placed at the central MOE a tat Ion (stationary 
samplers) , and are carr led on bicycles foil nwj ng the rumiera 
(mobile personal samplers). There an-* two bicycle*, mie fulluw^ 
the JO km group of runner:, wh I 1 e the ttl l.tj tu 1 Ihwl. the If km tjroup 
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at nuiiHi. : both lilcyi.l.;j carry continuous e lee t roclieaical carbon 
».inux i ili- |O01 ■mil turn (Industrial Scientific Devices, loilel CO- 
2bi>), rcmrilltgs being taken at specific sites along the route: the 
17 km hii:yi:lt- a! hi. o.rrieu a tenjiera t ure/humi d i t y sampler (Jenway, 
model t>5uo) , readings being taken at four points along the route. 

PRELIMINARY RESULTS 

Using only NOj , S0 2 , CO anil RSPM with FVC . FEVj. eye Irritation, 
sore/dry throat and COHb*. no relationship between estimates of 
exposure and 1) pulmonary function or 2) symptoms have been 
uncovered In a preliminary analysis. The estimates of exposure can 
be Improved by taking Into account the run distance and calculating 
a pollutant dose for each runner. 

Pollutant dose can be estimated using the product of pollutant 
concentration, run time and the average respiratory minute 
ventilation over the run. Although ventilation cannot be measured 
directly on the run, an estimate can be made using heart rate aa a 
surrogate. Each runner has a treadmill test performed In the 
laboratory to establish the relationship between heart rate and 
ventilation, over the range achieved during Individual training 
runs. Highly significant correlations have been obtained using 
this protocol. During the training runs, each runner measures 
his/her heart rate by palpation. This heart rate is then used to 
estimate ventilation during the training run from each Individual's 
experimental regression equation [ventilation versus heart rate) 
developed In the laboratory. This provides a more refined estimate 
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of personal exposure than pollutant concentration *tuom. 
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